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ABSTRACT.-(1) Meningitis: two groups of cases. (2) A method of washing out the subarachnoid space in cases of septic meningitis secondary to infection of the ear.
(3) Discussion on the value of maintaining a positive pressure of the cerebrospinal fluid when operating on a septic region communicating with the subarachnoid space. (4) Leaking cerebrospinal fluid from the region of the ear: operative treatment.
1N a paper read at the International Otological Congress in Paris (1922) I explained the importance of recognizing two groups of cases of meningitis, one in which the infection was primarily of a trabeculated part of the subarachnoid space and the other in which the infection was primarily of the cisterna pontis. An appreciation of this is of great assistance in understanding and recognizing the early symptomatology of various types of meningitis and also in the rational treatment of the disease. Many cases of meningitis of otitic origin end fatally, and it is for us to consider how we can lessen that mortality.
In an occasional case, even with micro-organisms present in the cerebrospinal fluid, the patient has recovered after one or two lumbar punctures. This seems not to indicate this procedure as a treatment, but to prove conclusively that if we can help in some degree, the cerebrospinal fluid can overcome the inflammation, whereas without our assistance it may fail to do so.
How then can we help? In many cases of meningitis the organism has not reached the subarachnoid space, and the symptoms and signs are due to infection in close relation to the outer surface of the dura-the " meningite de voisinage " of the French. In these cases the complete removal of the external inflammation will effect a good result. The difficulty is to recognize this state of affairs, and only in very early cases we can be content with this procedure. We arrive at a conclusion by evaluating the symptoms, the site of otitic infection and the general clinical condition, and by examination of the cerebrospinal fluid. The changes in the fluid can be estimated only when considered in relation to the clinical feature.
Lumbar puncture is a serious procedure and should only be undertaken to obtain information as to the state of the meninges, which may help in deciding the line of treatment; even so, not more than 6 c.c. of fluid should be removed, and that very slowly. Lumbar puncture should not be performed for diagnostic purposes when septic meningitis is suspected.
Clinical and cerebrospinal fluid examinations will enable us to recognize both the early and the advanced affections, but between these extremes there is a wide, doubtful group, which I think we shall never be able to diminigh, and I incline to treat these cases as probable infections of the subarachnoid space.
If we take meticulous care in cleansing the wound after completing the external operation and before opening the subarachnoid space, the risk from the whole procedure is much less than if the patient is left without the latter operation.
Obviously, the general principle of the surgical treatment of meningitis must be that of the treatment of a similar inflammatory process elsewhere. We should drain the meninges from the point of maximum infection and encourage the flow of normal cerebrospinal fluid over the infected area. In most cases, in addition to simply draining the subarachnoid space, I wash out the space when possible and introduce a small quantity of specially prepared iodoform. This method has given better results than simlple drainage; obviously the absence of an experimental control makes definite comparison impossible.
The following is a short description of the procedure, e.g., in a case of meningitis secondary to septic labyrinthitis.
Neither atropine nor morphia should be given. The most suitable anmsthetic is gas-andether, or ether only. While the anesthetic is being given, the " washing " apparatus is arranged on a separate table. The iodoform is washed free from the perchloride with modified Lockes's solution.
MAR .-OTOL 1 The patient is then put on his side on the table and 5 or 6 c.c. of cerebrospinal fluid are drained off by lumbar puncture and is given to the pathologist, who has everything ready for a rapid cytological and chemical examination. The patient is then turned on his back and the superior and inferior labyrinthotomy operations arb completed.
Care must be taken to remove thoroughly all mucous membrane and tissue likely to be grossly infected. The wound is syringed out with hydrogen peroxide and saline, and lastly syringed with 2 per cent. alcoholic solution of iodine. A fine needle is passed into the labyrinth and the interior is well douched with the iodine solution. Fresh instruments, towels, etc., are made ready for the next stage, namely that of opening into the internal auditory meatus. By this time the surgeon should have the pathologist's report and will decide whether drainage is necessary or not. Before further steps are taken, the patient is again rolled on to his side and a lumbar puncture is performed. It is important that not more than one or two drops of cerebrospinal fluid should escape-just enough to make certain that the needle is in the subarachnoid space. Next, the opening into the internal auditory meatus is made through the inner wall of the labyrinth in the manner first designed by West and Scott. When the flow of the cerebrospinal fluid has been definitely established, the lumbar puncture needle is connected with the reservoir of modified Locke's solution, with a fluid head of about 1 feet. I usually put a drain of pleated silkworm gut into the internal auditory meatus to help the flow of cerebrospinal fluid at this stage and leave it after the operation is completed in order to maintain the flow. When a few ounces of the Locke's solution has passed through, the serum, carrying about 8 gr. of specially prepared iodoform, is injected through the lumbarpuncture needle and the Locke's solution is again allowed to flow until fluid is returned clear at the ear.
It is important that the lumbar puncture should be performed before the opening is made into the subarachnoid space above; otherwise, with escape of cerebrospinal fluid from the ear, the tension of the dura may be so diminished that it may be difficult to puncture in the lumbar region. Also, only very few drops should be drawn off by lumbar puncture, as diminished pressure may interfere with the escape of the most infected material through the internal auditory meatus and also may diffuse a grossly infected fluid in and above the meatus.
Sometimes when the internal auditory meatus route does not afford drainage, owing to blocking by swelling, etc., the cisterna pontis may be reached satisfactorily in front of the cerebellum. For this route it is advisable to remove a -considerable portion of the bone behind the lateral sinus so that the drain may be passed easily along the posterior surface of the temporal bone through an opening made in the dura, internal to the sinus. The lateral recess of the cisterna pontis extends a very little beyond the opening of the internal auditory meatus and is tapped there by the drain. The wound is then lightly packed with specially prepared iodoform gauze. When the patient is put back to bed bromides and glucose are usually given by the rectum.
These patients almost always have a low blood-pressure, and endeavour should be made to raise it, as a low blood-pressure diminishes the flow of cerebrospinal fluid. As much liquid as possible should be given, and also glucose. Pituitrin helps'for a time but there seems to be more improvement with digitalis and ephedrin. Atropine or morphia should not be given at any stage as these drugs also tend to diminish the flow of fluid. The sedatives mostly used are bromides and paraldehyde.
If the cerebrospinal fluid ceases to come away within twenty-four hours and the patient appears to be relapsing, a re-establishment of the drain should be attempted. If this is not possible by the' internal auditory meatus it may be begun again by the pre-cerebellar route.
The first few dressings are done under gas anuesthesia with full aseptic precautions. The wound is douched with 2 per cent. alcoholic solution of iodine as the dressing and drain are removed. As a rule the drain is not replaced at the first dressing which is carried out on the second or third day after operation. The wound is repacked with iodoform gauze.
The subarachnoid space is irrigated from the lumbar region because there is thus less likelihood of interference with the flow of the most healthy cerebrospinal fluid than if the irrigation starts from the cisterna magna or other part.
Some patients have been washed through two or three times. Two patients who were washed out three times recovered and are now quite well. I have detected no ill-effects attributable to the washing out, but it is obvious that the least slip in any detail of the procedure may result in failure and in serious harm to the patient.
Apparatus and Materials used in Washing Out the Subarachnoid Space.-(1) (a) A graduated glass cylinder such as is commonly used for saline infusion. It should be of sm,iQsh calibre so that small movements of the Locke's solution may be readily detected.
(b) Two yards of india-rubber tubing with a metal connexion to fit the lumbar puncture needle. This is to carry the Locke's solution from the cylinder to the lumbar puncture needle. (c) Glass cap to cover the top of the cylinder. In hospital the cylinder is clamped to an upright rod to give 1j to 2 ft. fluid head.
This apparatus is boiled and the parts wrapped together in cotton cloths. The parcel is then put in a padded bag. The bag and contents are autoclaved.
(2) Modified Locke'8 Solution.
-The sodium bicarbonate element is omitted from the original Locke's solution as it has been found that the carbon dioxide is given off in the autoclaving and throws down the calcium content. A sterile concentrated solution is put up by the dispenser in 100 c.c. sterules. The sister in charge of the theatre puts the concentrated solution into a sterile litre flask and adds distilled water to a litre. The flask is then kept in boiling water for twenty minutes and covered with a rubber cap. The flask is covered in the upper part with a cloth separate from the other covering. The whole is again covered with cotton cloth, put into a padded cover, and sterilized in the autoclave.
Normal horse-serum is generally used as a vehicle for the iodoform. The capsule is put in alcohol for some time before the surgeon touches it. Serum from the patient's own blood is used when conditions are favourable, but experience proves this to be very rarely possible, even in hospital.
(3) The Iodoform.-The finest iodoform powder is still further ground by hand in a mortar and 10 gr. are put in a sterile half-ounce glass bottle. The powder is soaked in absolute alcohol, and immediately afterwards 1 in 1,000 solution of perchloride of mercury is added so as almost to fill the bottle. The alcohol ensures the watery solution getting into close contact with the particles of iodoform. The iodoform is not altered in the perchloride solution.
Before the operation the bottle with contents is placed in alcohol. Before use, at the operation table, the iodoform is freed from the perchloride solution by washing several times with the modified Locke's solution.
The lumbar puncture needle should be small in calibre and is conveniently autoclaved in a tube, within another protecting tube.
(4) Iodoform Gauze.-The iodoform powder is washed in alcohol and 1 in 1,000 solution of perchloride of mercury is added immediately. It is made in large quantities and rubbed into the ribbon gauze as required at the operation.
Leaking Cerebro8pinal Fluid from the Region of the Ear. This is not a common condition but when it does occur it is a cause of anxiety. We are familiar with it as a feature of fracture of the base of the skull, but have probably also found it in other conditions, though I do not recall having heard anything about it at meetings of the Section.
During the last two years I have seen leaking cerebrospinal fluid in three cases of temporosphenoidal abscess; in two the leaking occurred during the process of healing some few days after opening of the abscess, and in the third some weeks after apparently sound healing.
In a fourth case the leakage was from a hernia cerebri (cause indefinite) some weeks after haling. when the leaking occurs during the first few days after the opening of the abscess, probably all that can be done is to keep the part clean and use iodoform gauze until granulation closes the opening. When the leak occurs in a late stage, I think that the plastic operation-moving a large flap of the temporal and sternomastoid muscles over the leak-is a sound procedure.
The following are brief notes of the three cases shown:
In the case of F., cerebrospinal fluid came through the abscess cavity and the ependyma in a few days had grown out of the opening on to the external surface of the brain. The opening was so large that we could see into the ventricle. I put some serum-carrying iodoform into the ventricle, cauterized the channel of communication with pure carbolic, cut away more bone and gently pressed the more or less rigid tissue in order to. close the opening.
In the cases of Mrs. S. and Miss P. E., the leak was from the hernia cerebri, and in both the opening was closed by muscle-flaps. In the latter case pressure of the cerebrospinal fluid was maintained by using the apparatus described.
In the case of Mrs. H., the patient not shown, the leak was at the lower margin of the opening in the dura mater. The granulations eventually closed the leak.
If it should be necessary to operate in a septic area through which cerebrospinal fluid is leaking, it may be an advantage to have the fluid under a positive pressure and flowing continuously rather than ebbing and flowing in the bottom of the wound. I employed the wash-out apparatus with this object in two cases, one being a fracture of the base of the skull with leaking cerebrospinal fluid, and the other a leaking cerebral hernia. In the fracture case, at the suggestion of my house surgeon, Mr. Faraby, I used a sucker to take away the excess of fluid from the bottom of the wound. In both these cases there was reason to believe that the leak was into a septic-or doubtfully aseptic-area. AT the CongrYs Frangais de Medecine Interne held at Lyons in October, 1894, M. M. Dupre, of Paris, read a note on a condition which he called " Meningism " (La Semaim' Medicale, 1894, xiv, 485) . He applied the term to " The syndrome of symptoms aroused by the irritation (souffrance) of the meningo-cortical regions (zones meningo-corticales) and independent of any anat(mico-pathological change (alteration)." Referring to this. communication in Allbutt and Rolleston's " Systems of Medicine " (vol. viii, p. 199, 1910) .
Dr. F. G. Batten says: "Although unendowed with a name, this condition has been long recognized as occurring, especially in children, during the specific fevers or alnmost any febrile condition." He describes the clinical features as being those of meningitis, namely, headache, vomiting. twitching and convulsions, retraction of the head, squint and rigidity of the trunk and limbs. All the concomitant symptomiis of meningitis-slow pulse, irregular respiration, tache-may be present." The prognosis is described as good. The diagnosis depends upon lumbar puncture. " The fluid obtained by lumbar puncture may flow out under pressure, but is perfectly normal, and free from all cells anid organism ."
When the physician is (lealing with this type of case, he has not yet decided w5hether the symptoms are due merely to toxilns in the fluid, or whether this is the earliest stage of invasion by micro-organisms. In either circumstance the route to the cerebrospinal fluid is a hbmatogenous one. Is the same condition present in a localized infection about the meninges, such as that met with in our ear cases?
My object in these remarks is to urge that there is no such condition as " meningism " under these circumstances; and that so-called "' ineningism " should be regarded as the earliest stage of meningitis. In any ear case, if the patient's symptoms went so far as those I have quoted, we should call the condition a definite meningitis. If we did lumbar puncture in such a case the fluid would certainly not be perfectly normal; it would show cellular changes at least, even if it did not show the presence of organisms. I maintain, however, that there is an earlier stage than this, and that the only symptom of any importance to the ear surgeon is that of neck rigidity. By the time that there are manifestations in the abdominal or other reflexes, the case has passed into a stage in which the chances of recovery are very small, despite even such brilliant results as Mr. Jenkins has achieved. Therefore, in my opinion, whenever there is rigidity of the neck, in a case of otitis, the condition should not be described as meningism, but should be regarded as meningitis, and lumbar puncture should not be done. By lumbar puncture such organisms as have already invaded the cerebrospinal cavity are sucked from the region of the ear down to the region of the foramen magnum, and thus the infection is distributed, and the patient'a chances of recovery are reduced. It is analogous to pounding the right iliac fossa with a heavy fist in a case of appendicitis in which there is a suspicion of early, but not yet localized, peritonitis. Some years ago I was called in to. such a case by a physician who wished me to perfornm a mastoid operation; I did not think there was any evidence of mastoiditis. I did a paracentesis, and the child recovered, but I do not think I was right; it was taking too great a risk. I believe that the mastoid should always be opened.
The first of the patients whom I showed to-day was a small boy with double acute otitis media and a rigid neck. I opened each mastoid as quickly as I could. If there was any change in the bone, it was only hyperamia of the osseous tissue. You can call such operation post-aural drainage if you like, rather than an attempt to eradicate the diseased bone.
The next case was that of a child who had measles and had been very ill with that disease. That child had double otitis media, with pus pouring from each ear. There was a suspicion of tenderness over each mastoid, and we discussed whether we should do a mastoid operation or not. We lost twenty-four hours over the case because I argued that there was no need for immediate operation, and that if we waited for twenty-four-or even forty-eight-hours we might know on which side there was acute mastoiditis and so avoid a double operation. During the next twenty-four hours rigidity of the neck set in. We found pus in each mastoid bone. We did not do lumbar puncture. In such cases I believe in repeated douching of the wound. In this case we had thoroughly laid open the wound and we douched away the debris of bone and blood-clot with a quart of saline or more on each side. We kept up the same procedure for three or four days afterwards. I do not know whether that after-treatment made any difference, but I think it is a useful line along which to proceed.
The third case produced evidence that the so-called "mineningism " is always meningitis.
It was that of a boy who had been operated upon for acute mastoiditis, and there had been pus against the lateral sinus. Next day rigidity of the neck came on. We did not perform lumbar puncture. Mr. R. J. Cann laid the wound widely open, washed it out with saline, and the boy recovered from his meningeal symiptoms. Afterwards symptoms developed suggesting a thrombosed sinus; an operation was performned for that condition and again the boy became much better. Later he had symptoms suggesting cerebral abscess and Dr. Symonds advised an exploratory operation. I was reluctant to proceed with this because I felt that, if cerebral abscess should not be present, we should be taking away the patient's one chance of recovery by submitting him to further operation. The exploration was carried out, however, and in spite of our operation the patient recovered. This was the kind of case which Dr. Symonds described to us eighteen months ago as " encephalitis of the cortex." I have brought a slide from a fourth case in which a mastoid operation was performed on a child who had a rigid neck and acute otitis media. After the operation the child went. steadily downhill, and at the post-mortem examination miliary tuberculosis was found, with a tuberculoma in the parietal region of the brain, on the same side as the car trouble. Careful examination at the autopsy showed that there was no question of spread fromn the ear to the meninges. This illustrates the fact that in cases of otitis media and rigidity of the neck you will sometimes make mistakes if you do not make a lumbar puncture. It is, however, better to have a live patient than to be certain of your diagnosis. THE dura mater is known to resist-and to form a barrier to the spread of-infection from local cranial suppurations to the meninges and brain, but this barrier is weakened where the dura is pierced by nerves and vessels or at a cranial suture. As the dura mater of the middle fossa is not penetrated by nerves or vessels from the ear, otitic meningitis in this area is uncommon except in the case of children when an entry is gained at the petro-squamous suture. On the other hand, owing to the passage of nerves and vessels through the petrous bone, otitic meningitis is usually basal and the suppuration is found in the basal cisternfe and in the posterior fossa.
The recognized paths of infection are the following:
(1) Through the internal ear and its various inlets, particularly the internal auditory meatus: (2) by lateral sinus and perisinus suppuration, also by the fossa subarcuata; (3) the less frequent passage through the middle-fossa dura mater; (4) a general blood-infection or septicaemia which includes those cases in which the path of infection is untraceable.
Infection by the internal ear rapidly spreads from the internal auditory meatus, the aqueduct of the vestibule or the fossa subarcuata to the cisterna pontis then to the cisterna basilis, to overflow along the cerebral vessels to inaccessible parts of the subarachnoid space.
The cisterna magna, or cisterna cerebelli medullaris, is the last of the cisternm to be infected, hence the drainage of this cistern by Haynes' operation, or any other method, is too late and of little value. In fact, when the suppuration has extended to the basal cisternee, satisfactory drainage must be almost impossible, and if success is to be obtained, the diagnosis of the spread of infection and attempts to arrest the infection must be made before the inflammation has reached the cisterna.
The dura mater of the fossa subarcuata is pierced by a vessel which arises in the cancellous bone surrounding the semicircular canals and labyrinth. This cancellous bone is in direct continuity with the retro-facial mastoid cells and also with the sinus tympani of the middle ear. The retro-facial cells may escape notice during the mastoid operation and continued sappuration in this area is a source of infection of the meninges.
Suppuration by way of the lateral sinus spreads to the posterior fossa and an oyster-like abscess covers the under-surface of the cerebellar hemisphere and finally spreads to the cisterna magna. When the path of infection is through the internal ear, translabyrinthine drainage by the internal auditory meatus and also drainage through the inner wall of the mastoid antrum in front of the lateral sinus should be carried out early.
Similarly, when the path of infection is by the lateral sinus, the posterior fossa should be drained both in front of, and behind, the lateral sinus. In the too-late cases, when the cisternie are infected, Jenkins and Eagleton have advocated drainage and irrigation with Ringer's solution and serum (1) by the insertion of a cannula into the cisterna magna or spinal theca, and by a counter drain of a soft rubber catheter inserted from the middle fossa beneath the temporo-sphenoidal lobe to the cisterna basalis, or (2) by the insertion of the catheter from the anterior fossa along the superior longitudinal fissure or falx cerebri to the anterior end of the cisterna basalis. Irrigation is begun from the cannula in the cisterna magna to the rubber catheter. I have not had an opportunity of carrying out this operation on a patient but I bave experimented on recent post-mortem subjects by irrigating the basal cisterna of the brain with an aqueous solution of methylene blue passed by a coarse lumbar puncture needle in the cisterna magna to the catheter in front. It was disappointing to find that the methylene blue diffused throughout all the basal cisterne, and also that a quantity of it was found free in the posterior fossa and only a small proportion of the fluid dripped from the catheter.
This experiment indicates that irrigation may spread infection, and this was what used to be found when the peritoneum was washed out with saline solution. However, the results of this irrigation during life may justify its use.
It is readily understood that the earliest possible diagnosis of the spread of infection and its path is essential for successful treatment. There are certain clinical types of suppuration of the ear which have resulted in meningitis and require a careful watch for symptoms indicating a spread of the infection. It is significant, on looking through the records of cases of meningitis following acute suppuration, that nearly all the patients are children or young adults, and this is particularly so in nasal sinus suppuration.
Acute suppuration of the middle ear or mastoid after scarlet fever has been 'followed by meningitis. The same may be said of measles and of that acute hbamolytic streptococcal infection of rapid and sudden onset occurring in children.
When unaccountable pain, headache and temperature persist more than two days after the mastoid operation for acute suppuration, a careful investigation should be made and the mastoid reopened. Sometimes an unopened deep retro-facial or zygomatic cell may be found to contain pus, and it is the failure to discover such an unopened cell which is the cause of the disaster and not the want of drainage of the wound which has often been blamed. The persistent headache, temperature and paralysis of the sixth nerve, known as Gradenigo's syndrome, is a serious warning of the spread of infection and requires a careful search for pus in the zygomatic cells.
A neglected lateral sinus infection or thrombosis has produced a few cases, but the larger proportion of cases of meningitis have followed an exacerbation of a chronic suppuration or cholesteatoma of long duration, and it is in these cases that the path of infection is frequently through the internal ear.
The records of cases of meningitis following chronic suppuration reported by-Logan Turner, Fraser, Jenkins and myself, have shown that symptoms and signs of labyrinthitis were present in a very large proportion. Vertigo, tinnitus, nystagmus, a marked degree of deafness accompanied by headache and fever with an increase of cells in the cerebrospinal fluid, call for translabyrinthine drainage of the meninges without hesitation. Signs of labyrinthitis with headache and a temperature emphasize the urgency for drainage of the meninges. These symptoms and signs are often more or less absent, and changes in the cerebrospinal fluid may be the only indication. The cerebrospinal fluid should alwa.ys be examined when the slightest suspicion of an intracranial infection arises.
There are certain signs on the road of the spread of infection which forecast coming events. Labyrinthitis is such a sign, and requires careful investigation and prompt action as soon as it becomes apparent. Continued headache fand a rise of temperature are early symptoms, but drowsiness, torpidity, rigidity of the neck, and vomiting mean that meningitis is well established and that it is probably too late for successful treatment.
In conclusion, I may say that I have never bad reason to regret having drained the meninges too soon, but there are many cases in which such measures have been neglected or carried out too late. The success of the surgery of peritonitis has been mainly due to the early recognition and prompt treatment of those conditions causing a diffuse or general peritonitis, and the same success should be obtainable in the surgery of meningitis.
Mr. Eric Watson-Williams said that the point which most impressed him about otitic meningitis was the urgency of the condition. It was necessary to make the diagnosis and get on with the treatment at once; one could not wait for elaborate investigation, and if no special equipment was at hand one could not afford time to procure it. A delay of only a few hours might make a great deal of difference in the result.
His own case notes for the last three years showed that during that period he had operated in seven cases of meningitis, and in one which he classified as a case of meningeal reaction. Lumbar puncture was, he believed, of invaluable assistance in deciding-not merely the diagnosis, as that might remain obscure even after the puncture-but the line of treatment. If the cerebrospinal fluid was clear it was probably safe to refrain from opening the meninges.
His own imnpression was that if pus cells could not be centrifuged from the fluid, the patient had a fairly good chance of recovery. He had known only two recoveries in cases of otitic meningitis in which streptococci were growing in the cerebrospinal fluid, and in neither of those cases had the meninges been opened. Probably if he had a case of the kind now he might open the meninges. In his seven cases of definite meningitis-excluding the one which was clinically meningitis but in which the fluid was apparently normal-there had been three recoveries and four deaths. The four fatal cases did not properly come under this discussion because none of them appeared to be cases of otitic meningitis. Three were cases of pneumococcal meningitis, and in one the meningitis was tuberculous. In the other three the condition was definitely otitic meningitis. One case he had shown at a meeting of the Section eighteen months previously, because at the operation of drainage through the internal auditory meatus the facial nerve had suffered, and he had made a glossopharyngeal-facial anastomosis. He had seen the patient again recently, and she was very well. She had been admitted to hospital with a high temperature and complaining of severe headache; her head was held well back, and she would not allow it to be pushed forward. She was mentally confused, and there had been a distinct delay in answering questions, a feature which he (the speaker) had always considered to be evidence of a grave involvement. Her cerebrospinal fluid was under high pressure, it was turbid, not milkv, though more than opalescent, and was reported to contain many pus cells. The case was seen at 1 a.m., and no cultures were obtained nor was a further investigation made. There was a " dead " labyrinth, and at the operation he had found pus coming through an open foramen ovale. He had performed complete labyrinthectomy, and drained the meninges through the internal auditory meatus. There was a good flow of cerebrospinal fluid. The patient had been better on the next day, but on the third day she had become worse. During the night the fluid ceased to flow, and the next day he had feared that the patient would die. All the cerebral symptoms had returned. He did not " wash-out." but he put a curette down the internal auditory ineatus, scraped out debris and granulations, and re-established drainage of the cerebrospinal fluid. After that there had been an uninterrupted recovery.
At the beginning of this year he had had a patient whose trouble had begun with "biliousness "a week previously. (In parenthesis,he might remark that in almost every case of suppurative labyrinthitis that came to him the diagnosis had been "bilious attack," or "gastric influenza.") There was double suppurative otitis media, of many years' standing, with severe pain in the back and in the head, and pronounced neck rigidity. The cerebrospinal fluid was purulent, and contained polymorphonuclear leucocytes; no organisms were found on culture. He had operated on both sides-on one side doing the Schwartze operation, on the other a labyrinthectomy-and had not opened the meninges. The patient was a little better during the next two days; she then had a rise of temperature and severe occipital headache, and the head retraction was increased. He had then diagnosed a saccus endolymphaticus abscess, and he found and opened a large one. After repeated lumbar punctures the patient had recovered.
He believed that the cerebrospinal fluid had some antibacterial influence and that one should retain it. One could drain through the internal auditory meatus if one wished, but the cerebrospinal fluid was probably a better defence than an artificial fluid. The protein content was possibly responsible for some bactericidal action. He did not see how *one was going to disinfect the subarachnoid space by introducing disinfectants. He was sceptical as to the value of disinfectants in contact with living tissues. To cause the death of bacteria by disinfectants, high concentration and a long time were required. Few tissues of the body would tolerate this. He confessed, however, that he had not tried the method of washing out, though, if he had a late case which was not doing well, he nmight become a convert. He had had one or two successes by the drainage method, and he felt inclined to adhere to that practice.
The essence of the matter in any case of meningitis, with indications of aural trouble, was to get the mastoid opened and then to do whatever further the findings indicated. In this way many cases might be taken in hand sufficiently early to spare the patient the enormous risk of a late suppurative meningitis, with bacteria growing in the cerebrospinal fluid.
Mr. Somerville Hastings (President) asked Mr. Jenkins if he would give the exact formula for the m-odified Locke's solution; and if he would say how much horse-serum he put in with the eight grains of iodoform. He (the President) had not tried this technique, but wished to do so, and desired to obtain the correct details.
Mr. F. W. Watkyn-Thomas asked, with regard to superior vestibulotomy, Lhow far one should proceed in such cases. Usually the patient was very ill, and an exenteration of the posterior labyrinth by the Neumann method might be a long operation. Did Mr. Jenkins think it sufficient to open the horizontal canal for its whole length ?
He (the speaker) had sometimes had difficulty in breaking into the internal auditory meatus from the vestibule. There was a useful device which Mr. Sydney Scott had taught him and which he hoped Mr. Scott would describe fully.
It was rare to find signs of meningitis in the irritative stage of labyrinthitis, but he had seen such a case. The caloric reaction was poor, but it was present; in view of the stiffness of the neck was one justified in opening a live labyrinth and establishing translabyrinthine drainage ?
Mr. Holt Diggle said that meningitis was still a serious condition. Were the results of treatment to-day any better than those of, say, fifteen years ago ? If so, was it because of earlier diagnosis? He had only had two cases of meningitis in which the patients had recovered when there had been organisms in the cerebrospinal fluid, and both these patients had been treated by repeated lumbar puncture. He had studied all types of operation for the condition and had tried drainage of the basal cisternae, but without success.
He was inclined to think that by the method of washing out from below upwards described by Mr. Jenkins, it was possible to diffuse infection-originally localized to one cistern--throughout the whole system, into the Sylvian fissure and on to the vertex. In these cases he (the speaker) had washed from the lateral ventricle to the lumbar puncture route. When translabyrinthine drainage had been carried out and there was a copious escape of fluid, it was important to pump into the cerebrospinal system a sufficient quantity of fluid, otherwise the whole space would become dry, and would probably be infected from the ependyma. The practice of washing out the abdomen had been abandoned. In an established case of diffiuse peritonitis the hope of recovery depended on draining at several points. One did not hesitate to remove fluid from the pleural cavity in cases of severe pleurisy when the lung was impeded. In the case of the ear, might not hope of recovery depend upon repeated lumbar punctures?
He agreed with Mr. Layton that so-called " meningism " was really early meningitis but did not agree with him regarding lumbar puncture, though Weed, of the Rockefeller Institute, had shown experimentally that this procedure mnight cause an infection of the meninges by osmosis. During the last three weeks he (the speaker) had had three cases of this class; two patients had recovered, the other was still in bed. Both the patients who recovered had violent headache and a little retraction, with an acute exacerbation of chronic middle-ear suppuration.
On lumbar puncture, the fluid in all three cases was under such pressure that it shot across the room. He drained it drop by drop. The fluid was sterile, and there was no increase in the cells.
Apart from lumbar puncture, in cases of meningitis, one had no means of Assessing the treatment, or of knowing how far the meningitis had progressed.
Dr. Dan McKenzie asked whether Mr. Layton had ever blamed himself for having performed lumbar puncture in a case that looked like a threatening meningitis.
With regard to diagnosis, he (the speaker) had been in the unfortunate position in the last year of having operated upon two cases in which the condition was supposed to be meningitis, but which he finally concluded were cases of encephalitis lethargica. No allusion had so far been made to that possible mistake. In most cases of. suspected meningitis a lightning diagnosis was necessary. There was the patient who had undergone the mastoid operation for otitis media, followed a day or two later by a temperature higher than the previous ranges, accompanied by headache and definite neck rigidity. One thought at once of meningitis and proceeded to treat accordingly. In the cases mentioned he had found that the cerebrospinal fluid was turbid, and he had drained: he did not dare to wait some hours for the microscopical examinationi. The report when it came was that there were no leucocytes and no bacteria, but that there was a lymphocytosis, and it was that lymphocytosis which distinguished encephalitis lethargica from septic meningitis. These cases, in both of which the patients had died, might constitute a warning to other surgeons.
Concerning treatment, during many years' experience he had found that cases varied a great deal, as did the result of treatment. During the last few years he had encountered case after case of failure, failure when drainage was carried out, And failure when he had tried to follow Mr. Jenkins' method of washing through the meninges from the other side or from the spine. When drainage took place the clinical picture *of the disease was profoundly modified. The patient remained conscious, frequently until the end, but he still suffered pain and headache, the latter in recurrent and often very severe attacks. He (the speaker) questioned, indeed, whether the condition was better after drainage than it would have been without it. A year or two ago, in a paper in the Journal of Laryngology it was maintained that the best treatment of meningitis was to remove the primary focus and to leave the ineninges alone. That statement agreed with the opinion forming in his own mind, that drainage was by no means a treatment upon which reliance could be placed for the cure of meningitis.
Mr. M. Vlasto said that, in his opinion, speakers were not taking into sufficienlt account the type of labyrinthitis which might ultimately spread to the meninges. There were, broadly speaking, two mnain forms, the circumscribed and the diffuse. In the first type the rapid component of the nystagmus was usually directed towards the affected side, whereas, in the diffuse form, in which the labyrinth might be assumed to be " dead," the nystagmus was always directed towards the sound side.
Recently he had had a case of mastoid disease, with severe infection of the labyrinth, in which the nystagmus was violent and directed away from the diseased ear. Here was a case in which drainage of the labyrinth appeared to be indicated. For one reason or another he had allowed the disease to run its course, with ample drainage provided for the middle ear tract. The patient had made a complete recovery, with total loss of hearing on the affected side.
He had recently discussed the question of labyrinthine drainage with an otologist from Vienna, who said that better results were obtained from conservative measures than from the interference suggested by the Neumann school. Mr. James Harper said that the question of operative interference in meningitis had caused him much anxiety. Many cases were on the border line and one feared to interfere with the meninges.
This year his department had dealt with fourteen cases of meningitis, and in seven of these recovery had followed the clearing out of the local infection in the ear. As regarded the other seven cases, in which the patients had died, he did not think that any form of washing out or draining of the meninges would have made any difference. Three of the patients had been unconscious when admitted to hospital, two in a state of complete coma. One of the patients who had recovered, had had a mastoid operation performed. The course had been satisfactory for a few days, and then the symptoms of meningitis returned. The mastoid was again examined and a few infected cells were found which had been overlooked at the previous operation. The meningeal symptoms cleared up and the patient did well. Meningitis was diagnosed from the usual clinical symptoms. Lumbar puncture was carried out, and so far no harm had been traced to it. In the cases which had recovered, no micro-organisms had been found in the cerebrospinal fluid, except in one case in which a streptococcus; was present, though it could not be cultured. In the seven cases which ended fatally micro-organisms had been found in the cerebrospinal fluid, and in six of these the pathologist was able to culture themi. He thought that meningitis could be divided into two stages: one in which micro-organisms were not found in the cerebrospinal fluid, and the other in which such organisms were present. In the first stage there was a possibility of recovery; in the second stage this possibility was very remote.
Mr. Broughton Barnes said he had had only two cases of the condition in which recovery had taken place when there had been infection of the cerebrospinal fluid, and in both these there had been an infection of the brain; one was a case of cerebellar abscess, the other of suppurative encephalitis in the temporo-sphenoidal lobe. In both there had been streptococci in the cerebrospinal fluid removed by lumbar puncture. The first case had also a Gram-negative bacillus. He had only dealt with the brain condition. As a result of that experience, he thought one should be on the look-out for brain infection, and if such infection was present he would not wash out or drain the meninges by operation, but would deal only with the brain. The prognosis of mneningitis, if there was brain infection as well, was better than if no brain infection was Dresent.
Mr. Sydney Scott said there must be a consensus of opinion that in combating mneningitis, the seat of local infection in the region of the middle ear should be thoroughly dealt with first. From that, some might infer that a radical operation should be done, but this was not necessary in acute otitis media. In cases of mneningitis patients recovered 'after Schwartze's operation and with perfect hearing. He recalled a case which he believed had some bearing on Mr. Layton's experience. The patient had had meningitis quite early in the course of acute otitis media. He had the usual signs-rigidity of the neck, fixed pupils, absence of abdominal and tendon reflexes, intense headache and frequent vomiting. He (the speaker) had opened the mastoid (by Schwartze's method) and had punctured the lumbar theca at once. Dr. Harold Pritchard had found streptococci visible in the centrifugalized cerebrospinal fluid, as well as in a platinum loop of fluid-exudate in the mastoid antrunm. Curiously enough, the apical and all superficial mastoid cells were absolutely normal, and he might have stopped the operation had he been uncertain about the diagnosis. The patient recovered after repeated lumnbar punctures, without the injection of any agents into the theca or veins.
In another class of case, Mr. Jenkins had laid stress on the surgical principle of draining the meninges in the region of the original infection. He (Mr. Scott) would like to hear more about the normal flow of cerebrospinal fluid. It was understood that the fluid was secreted by the ependyma and passed from the ventricles to the base and surface of the brain and posterior fossa, entering the systemic circulation through the venous sinuses and the cranial and spinal nerve sheaths. }3ut it was physically possible to inject fluid in the reverse direction from the lumbar theca to the ventricles. Many years ago he had obtained a gelatine cast of the lateral ventricles in this way by injecting a saturated solution of gelatine and urea into the lumbar theca. He had not injected fluids therapeutically, as he himiself believed in withdrawing fluid by lumbar puncture.
He agreed with Mr. Jenkins that the ideal site of drainage was local, if that could be established, as in the translabyrinthine operation, when the labyrinth was already infected.
In answer to Mr. Watkyn-Thomas, he recommended inferior vestibulotomy rather than Neumann's operation, when translabyrinthine drainage was intended. for one could then obtain a landiimark, namely, the bi-meatal trans-cephalic line straight along the external auditory meatus, below the seventh nerve into the internal auditory meatus.
Patients who recovered were in his experience those in which, after early operation, there was a free escape of cerebrospinal fluid, either by direct drainage or by repeated lumbar puncture. When drainage was inadequate owing to swelling of the pia arachnoid with presence of lymph, the patients died. He had never succeeded in obtaining adequate drainage by nerely incising the dura mater.
Mr. Vlasto had asked whether one should open a " dead" labyrinth in operating for acute otitis media. Personally he (Mr. Scott) would do so, but he would first make sure as to whether the labyrinth was alive or not by spraying ethyl chloride directly on to it while the patient was under the influence of the general aniesthetic. General antesthesia did not prevent deviation of the eyeballs, though it prevented nystagmus even when the labyrinth was alive. By this means the great mistake of opening a live labyrinth could be avoided.
Mr. Musgrave Woodman said that with regard to the advisability of lumbar puncture, there was a via media. As a general principle, of course, one should not drain the lowest part of the cerebrospinal cavity and draw fluid from the infected area. On the other hand, lumbar puncture was distinctly valuable in certain cases. He (the speaker) had-had a similar case to that quoted by Dr. Dan MfcKenzie. The patient had meningitis, clearly of mastoid -origin, and was unconscious. Lumbar puncture had been done and the fluid had been somewhat turbid. He carried out a mastoid operation and translabyrinthine drainage, which seemed to have been successful, but a few hours later the patient died. He was informed that the cerebrospinal fluid was packed with haemolytic streptococci; had he known that at the time he would not have done the translabyrinthine operation. The important point was that there was a great difference between drawing off a large quantity of fluid by way of treatment, and drawing off 1 c.c. merely for diagnosis. WVithdrawing this small quantity and having it examined bacteriologically, chemnically, and microscopically would obviate many a false diagnosis and frequent confusion with encephalitis lethargica; it would also indicate whether the case should be treated surgically.
Mr. Holt Diggle said that with regard to diffuse meningitis, successful treatment in the future would depend not only on drainage but also on the osmotic effect of drugs put into the circulation. During the last two years he had been experimenting on lines similar to that of treating parasyphilis by salvarsan and drainage of the theca. He had tried urotropine and various preparations of arsenic, as yet without success, but he believed that this method -offered a field for further exploration.
Mr. H. V. Forster said that the problem was whether one would do too much or too little. Had Mr. Jenkins been able to effect recovery in cases of pneumococcal meningitis ? In his (the speaker's) first case of meningitis the patient had recovered after the focus had been removed by a mastoid operation. In another case in which the patient had been moribund, he had drained through the internal auditory meatus and performed lumbar puncture, a procedure which at least had enabled him to bring the distressed parents to a fully -conscious child. This patient, however, had died about ten days afterwards. In a later case the patient had also been moribund, and he had performed a radical mastoid operation, but had only uncapped the promontory. Recovery had followed. In this case the cerebrospinal fluid had been exceedingly turbid. He had had difficulty in ascertaining if the labyrinth was dead, but he would remember to employ the test described by Mr. Scott, which could be applied to the anmesthetized patient. In this connexion one of Mr. Layton's cases had particularly interested him, because he (Mr. Layton) had naturally been anxious as to whether he would nmake this patient's condition worse by exploring for cerebral abscess. Dr. Dan McKenzie had spoken of Mygind's paper on meningitis. Without wishing to stray from the main subject under discussion, he might mention another paper by a writer from Copenhagen, Robert Lund, who laid stress on the value of exploration for brain abscess by needle puncture, draining by a very fine tube. On one occasion he (Mr. Forster) had been fortunate in seeing two cases of temporo-sphenoidal abscess within twenty-four hours, and, following Lund's conservative technique, he was delighted to find that both patients recovered.
In one of these cases 2 oz. of pus were drawn off. He had inserted the finest rubber catheter -as a drain.
As an example of the case in which one feared doing too much he would quote the following: A fortnight ago he had been called to see a child in convulsions. The parts affected were the left side of the face, left arm and left leg. There had been discharge from the right ear for three weeks, and there was a suspicion of nephritis. What was he to do ? Was one to shelter under the diagnosis of urmemia and take no action, or should one deal with the right ear immediately and explore for brain abscess ? He decided to operate. The mastoid on the right side was full of pus, the dura of middle and posterior fosse was normal. He punctured the temporo-sphenoidal lobe in three places, using a needle and syringe. He also punctured the cerebellum in front of and behind the lateral sinus, but nothing came away. On lumbar puncture he found clear fluid under pressure. He decided that there must be an abscess somewhere and that the needle puncture had failed. This, however, was not the case; the child made a perfect recovery. Before the anmesthetic was given the convulsions had ceased, giving place to paralysis down the left side. Later, the presence of nephritis was .confirmed.
Sir James Dundas-(irant said that a form of treatment had been initiated by Maloens, of Brussels, in view of the rapidity with which any antiseptic injected through the spinal theca by lumbar puncture was at once eliminated by the kidneys. The method was to perform lumbar puncture and then inject the antiseptic, say, septicemine, into the,veins.
In meningitis the choroid plexus (gland) was affected in such a way that the direction of the flow was reversed. The principle was to introduce such anesthetic into the arachnoid spaces, and more could be got there by injecting through the vein, strange though that might appear.
Dr. T. B. Jobson said that sonme years ago he had had a case which threw some light on pneumococcal problems. It was that of a middle-aged man with chronic otorrhcea. He was brought into hospital unconscious, and having all the classicai signs of meningitis. He (the speaker) did a lumbar puncture, and found the fluid milky. The count showed 3,400 cells, and the culture was a pure growth of pneumococcus. A complete radical mastoid operation was carried out, and a perisinus abscess was discovered, No further operation was done, but large doses of anti-pneumococcic serum were administered and the patient made a complete recovery.
Remembering such a case, one hesitated to do a more extensive operation. Only accurate statistics over a wide field would enable one to decide whether to open the labyrinth or not. The relation of a few cases by different operators did not afford much guidance, as there might have been special circumstances in connexion with each of them.
Mr. E. Watson-Williams said he had had experience of the method which Sir James Dundas-Grant mentioned.-Mr. 0. J. Jenkins (in reply) said that many otologists could recall cases of infective meningitis in which the patients had recovered after minor procedures such as lumbar puncture. He protested against being content with these occasional almost spontaneous recoveries, and regarding all other cases as hopeless and necessarily fatal.
Draining from the region of maximum infection must be a sound procedure and washing away infected material, if safely done, would help still further.
In his paper read in 1922 he had dealt with the obvious difficulty of deciding whether there was an invasion of the subarachnoid space or not. This could not be settled at the time of operation, and action must be determined on clinical experience and valuation of the results of examination of the cerebrospinal fluid.
In the same paper he had endeavoured to show that the symptoms and signs of early meningitis largely depended on the track of infection from the ear. In the later stages of the disease the symptoms and signs were more or less similar, whatever the course of infection. The difference in symptoms of onset depended largely on whether the infection was primarily of the cisterna or of the trabeculated subarachnoid space.
In reply to Mr. Davis, he had never used the cisterna magna as the point for draining the subarachnoid space or for introducing fluid. The aim of all operative procedures should be to drain from the point of maximum infection and encourage the healthy fluid to flow over that region. Any operative measure on the cisterna magna would interfere with this principle.
The post-mortem appearances in a case of septic meningitis were apt to be discouraging. It must be remembered, however, that in the early stage the meningitis must be localized, if only for a very short time, though the region affected might not have been a definite boundary. It was in this early stage that there seemed to be a probability of rendering assistance.
The superior labyrinthotomy (partial) did not add much to the operative severity and it helped to clean out that part of the labyrinth, through the large inferior labyrinthotomy wound, more thoroughly.
Statistics were of no value, as yet, because of the difficulty of classifying cases so that a comparison might be made. He had no doubt that in a few cases with extreme symptoms and signs the patients would have recovered without operative treatment, but the majority of cases with slight symptoms and signs went on to fatal termination. Operating in the early stage might be an unnecessary procedure in some very few cases, but he (the speaker) thought it would ensure the recovery of some cases that would otlherwise fail to resist the infection. Bacteriology did not help us in a decision on this point, since either severe or slight conditions might be found when streptococci or pneumococci were present. Again, it was often impossible to find an organism in the cerebrospinal fluid in a case in which the patient was obviously dying from meningitis even only a few hours before death.
Mr. T. B. Layton (in reply) said that there had been recounted in the discussion cases in which recovery had taken place, but, in which, by all the rules of surgery, the patient should have died. He himself was not a " lucky " surgeon and such cases did not come his. way. Treatment must not be based on such cases as these, but on the general run of cases, and he believed that the less he did, in these early cases, the better were the results that he obtained.
In answer to Dr. Dan McKenzie, he remembered a rhinological case in which the. patient might have had a greater chance of recovery if lumbar puncture had not been repeatedly carried out, or would have died in relative comfort in a day or two instead of having her agony prolonged over a period of three weeks. Dr. McKenzie had, however, answered his own question, when he had said that the principle on which to act in these early cases was to treat. the local infection and leave the meninges alone. It was his (the speaker's) contention that in all cases where there was a good chance of recovery the best operative procedure was to. deal with the local infection and to leave the meninges alone; or, in other words, not to do a lumbar puncture. Certain speakers had suggested that a drop or two of fluid only should be removed: but if this were done in an early case the condition of the fluid at one end of the space would not be necessarily an indication of its condition at th'e other end.
With regard to the late type of case, he agreed with AMr. Jenkins that one would not ensure recovery merely by removing the infection. He had never had a case in which recovery had taken place when organisms had been found in the cerebrospinal fluid on direct examination, or subsequently cultivated by the bacteriologist.
Mr. Jenkins' treatment was on the right principles in endeavouring to wash out the infecting material locally, instead of sucking it down to contaminate the rest of the cerebrospinal fluid. In that type of case lumbar puncture was necessary, and the examination of the fluid might afford some guidance as to what ought to be done.
Mr. E. D. D. Davis (in reply) said he was in sympathy with Mr. Jenkins; the surgeon should try to do something for the cases described. Better results would be ensured if the diagnosis was made early. An early diagnosis often depended on obtaining 5 c.c. ofcerebrospinal fluid by lumbar puncture for examination. In his experience, lumbar puncture had never done any harm.
CASES AND SPECIMENS.
Lasting Artificial Perforation.-Sir JAMES DUNDAS-GRANT, K.B.E., M.D.-Patient, female, aged 30, suffering from otosclerosis with high degree of deafness, distressing tinnitus and sense of fullness in head. Myringotomy by means of crescentic incision between the umbo-and the antero-inferior margin of the tympanum was performed, first on left side, then on right; operation on left side produced great amelioration of the subjective discomfort. On this side there is still a small pin-hole perforation, but on the right side there is an oval perforation of considerable size through which the promontory and niche of the round window have been visible since May, 1928. Hearing for high-pitched tones of Galton's whistle is well preserved. Compression of air in right external meatus causes extreme vertigo with falling to the left.
The site of the incision was that recommended by Schirmunsky (Journ. Laryng. and Otol., 1927, xlii, 779) and was in the least vascular part of the membrane as shown by Luscher (Journ. Laryng. and Otol., 1928, xliii, 891) . The perforation on the right side remains large and shows no sign of diminishing. The pin-point perforation on the left side has, however, closed up.
